We compared the environmental performance and financial performance between green fund and non-green fund to explore the balance between environmental goals and financial objectives of green funds by in the context of China government's strong advocacy of "developing green finance and setting up green development fund". In this paper, the open-ended active fund with the shareholding ratio of over 75% is taken as the object of study. By the PSM method, 28 green funds are matched by 1:5 to obtain 140 non-green funds. Through the large sample data of 2010-2016, the results show that: 1) the green fund investment portfolio is cleaner than non-green fund. From the long-term environmental performance of the holding enterprises, the green and the non-green fund's environmental performance and financial performance are tested empirically. Fund environmental performance is better than non-green fund. From the perspective of the short-term environmental performance of the holding enterprises, there is no difference between the environmental performance of the green fund and the non-green fund. 2) The excess return of the green fund is higher than that of the non-green fund. In the period of China's economic transformation, green funds not only assume the responsibility of investing in environmental performance of enterprises, but also take into account its financial performance, to achieve a win-win result of low pollution and high yield.
It is undoubted that the emergence of green funds provides a viable solution to satisfy needs of funds for the green industry development. The People's Bank of China, the Ministry of Finance and other seven ministries and commissions jointly issued the "Guidance on the construction of green financial system", stressing that the main purpose of building a green financial system is to mobilize and stimulate more social capital into Green industry, and more effectively curb polluting investment on August 31, 2016. The State Council issued the "thirteen" eco-environmental protection plan, clearly putting forward the establishment of market-oriented operation of the various types of green development fund. It took "developing green finance and establishing green fund" as its theme on December 5, 2016.
The Green Fund does not currently have a unified definition. Fernando et al. [1] argue that funds that investors can use to meet double investment goalseconomic goals and environmental goals. Marian et al. [2] pointed out that the Green Fund is considered to be a low-carbon or climate-adaptive investment in companies, projects and financial instruments in areas such as climate change, renewable energy, and clean technology. Green Fund in this article refers to the special energy-saving emission reduction strategy, low-carbon economic development, environmental optimization and transformation projects. Its purpose is to promote the development of energy-saving emission reduction through capital investment. We defines the "green fund" for the open funds' name and investment objectives include "green" "low carbon" and other similar keywords.
China's first green fund-HSBC Jinxin low carbon pioneer stock securities investment fund was established in June 2010. In Table 1 , open-end funds in the green fund and non-green fund size and quantity showed a growth trend from 2011 to 2016, but the size of the green fund is much smaller than the total size of non-green fund. In 2010, the total size of the green fund was only 0.07% of the non-green fund. By 2016, the size of the green fund reached 3.89 billion yuan, 0.42% for the non-green fund size. The reason is that the green fund is set up for a shorter time and the number of green funds is less.
In the background of vigorously promoting the development of green finance and the establishment of green funds, the green fund on the one hand implement its protection of the environment. On the other hand, it is required to achieve the economic goals for investors to create revenue. So, is the green fund taking into account its two goals? This paper presents the following two questions: (1) Is green fund more green than non-green fund? 2) Is the green fund financial performance better than non-green fund?
In this paper, 28 gold funds are matched with 140 funds according to the ratio of 1:5 by the nearest neighbor orientation score matching method. First of all, this paper examines the differences between green fund and non-green fund environmental performance, to test whether the green fund to achieve its environmental goals. Secondly, this paper uses the Carhart four-factor model to measure the financial performance of the fund to test the difference between the financial performance of the green fund and the non-green fund.
The academic contribution of this paper is to enrich the literature of social responsibility institutional investors. Most of the research has focused on the financial performance of socially responsible investment funds, and there are few studies on green funds. However, the green funds are different from those of other institutional investors. For example, the industry the green fund investment in is highly correlated with environmental investment, such as low-carbon, new energy industry. In the context of China's unique, green fund environmental performance is even more important. As the green fund in the country also belongs to the relatively new topic in China, the empirical research about Chinese green funds is almost blank. It is also of great theoretical and practical significance to focus on the investment strategy of green fund, guiding the investment decision of the green investment fund reasonably and promoting the development of green industry.
The remainder of the paper is organized as follows. In Section 2, we review the literature on the environmental performance and financial performance of green mutual funds. In Section 3, we provided 2 hypotheses according to the theory analysis. In Section 4, we describe the sample selection and the variables in the study. In Section 5, we compared the environmental performance and financial 
Literature Review

Green Fund Environmental Objectives
With the rapid increase in green industry, there triggered more and more academic discussion about green investment funds. Bollen [3] argues that investors may have a multi-attribute utility function that is not only based on the standard risk return, but also contains the investor's values. Green Fund's environmental goals are an important sign of its distinction with traditional funds. It mainly refers to the fund in the construction of the portfolio when the screening. This screening can be roughly divided into two types: negative screening and active screening. Renneboog et al. [4] gave a detailed account of it. The oldest and most basic screening strategies are based on negative screening. These screening refers to practices that exclude specific assets or industries from the portfolio of funds based on environmental protection standards. Typical negative screening can be applied to initial pool of assets, such as excluding alcohol, tobacco, gambling and defense industries or poorly performing companies from the S & P 500 stock. After a negative screening, build a portfolio by financial and quantitative analysis. When these companies' environmental issues are below a certain threshold, the green fund can only exclude these companies. The use of negative screening funds such as the first social responsibility fund-the Pioneer Fund, its opposition to alcohol and tobacco [5] . Kinder [6] and the World Economic Fund found that the "Pax World Fund", launched in 1971, screened military inventories during the Vietnam War. Active screening means that the green fund is actively looking for environmental performance or investing in renewable energy use, recycling companies to invest. Active screening is often combined with the "best of breed" approach. Funds will rank enterprises in accordance with environmental performance and select the best environmental performance of enterprises to invest. The impact of environmental screening on fund performance is contradictory. JD Diltz [7] found that environmental screening had no significant impact on fund market returns by examining the daily returns from January 1, 1989 to December 31, 1991. Guerard [8] also found no significant difference between them by examining the financial performance of 950 screened companies and 1300 unscreened companies during 1987-1994. Statman and Glushkov [9] also found positive relationships between positive screening and portfolio performance, but negative screening reduced the performance of the portfolio. JE Humphrey [10] found that positive or negative screening had little impact on market returns by studying the positive, negative and total screening effect of the Australian market on fund risk and performance. However, active screening can effectively reduce the risk of the fund, while the negative screening will increase the risk of the fund, thereby reducing the diversity of fund selection. Borgers et al. [11] , who show that funds with higher exposure to sin stocks display higher risk-adjusted 
Green Fund Financial Performance
The current opinions on whether social responsibility funds and green funds are able to achieve good financial performance are not consistent. On the one hand, companies that invest in environmental performance are likely to reduce their investment opportunities [12] [13] and increase regulatory costs [14] . On the other hand, green funds invest in environmentally friendly companies are more likely to achieve sustainable returns and long-term prospects for development. A large number of literature points out that the positive correlation between environmental performance and financial performance, such as Hamilton [15] , who examines the impact of news on corporate environmental issues through incidental research and finds that the use of toxic chemicals in the United States had significant negative impact on stock prices. Similarly, Klassen and Mc Laughlin [16] found that the company received positive returns after obtaining environmental performance awards and showed significant negative returns after the environmental crisis. justed returns and other social responsibility funds. Munoz et al. [1] have also found that green funds are not significantly different from non-green funds by studying the financial performance and management capabilities of green investment firms in the US and Europe. As mentioned earlier, in the comparative study of social responsibility funds and traditional investment funds found that the it is not contradictory between ecological responsibility and profitability of funds. The vast majority of studies have found that there is no significant difference in performance between social responsibility funds and traditional investment funds [3] . But Silva and Cortez [18] found that the green fund's economic performance is often lower than the industry benchmark value by studying the US and European green funds.
Theoretical Analysis and Research Hypothesis
From the macroeconomic impact of the macroeconomic policy, in the context of China's current system, the environmental performance of poor enterprises is facing greater legitimacy pressure [19] . The penalties incurred by enterprises due to environmental pollution or the resulting cleanliness costs will have a negative impact on the financial performance of the business; and good environmental performance can attract more government policy support. Li Wenjing and Lu xiaoyan [20] found that enterprises with better environmental performance have company's stock price decline due to oil spill will be the rate of return on conventional portfolio stocks, but the socially responsible portfolio is immune from the avoidance of investment and the oil industry. Spicer [23] also found that companies with good pollution control records have higher margins, lower systemic and total risks by measuring the corporate environmental reputation with the Council on Economic Priorities. Dowell et al. [24] found that companies with stricter environmental standards have higher market value. Rennings et al. [25] claim that the design of the environmental management and audit program plays a key role in environmental and financial performance. In addition, Darnall et al. [26] argue that the introduction of a comprehensive environmental management system can create potential business value. Li Wenjing and Lu
Xiaoyan [20] also found that institutional investors to invest in environmental performance of the enterprise are more likely to get excess returns. Based on the above analysis, the green fund in the choice of investment objects, will be more concerned about the environmental performance of investment objects, more investment in environmental performance of good stocks. This paper makes the following assumptions:
H1: Environmental performance of green fund is better than non-green fund.
Is the green fund outperforming the regular fund? At present, there is no consensus on the academic community.
On the one hand, based on the theory of portfolio, environmental screening narrows the investment area, resulting in the green fund failing to take the optimal portfolio. For traditional funds, there is no industry limit, they will not miss the opportunities brought about by the cyclical nature of the financial market [27] [28] . In addition, the cost structure between green funds and other funds is also different. The regular fund has only one overall goal, i.e., the highest rate of return at a specific risk level. But the green fund in the pursuit of high return before the first to ensure that they invest in enterprises to meet the environmental criteria for the choice of funds. In order to cover the costs associated with environmental screening and monitoring, the Green Fund will assume higher management costs, which will further reduce the net return on green funds. Finally, due to the emphasis on non-economic performance, the Green Fund may have higher agency costs than traditional funds. Its screening and monitoring process may disrupt managers from the important task of creating returns for investors.
On the other hand, the financial performance of the Green Fund may be superior to other funds in the long term, as financial markets underestimate social responsibility in the short term [4] . First, short-sightedness and profit maximi-Y. Yuan Open Journal of Business and Management zation may pose a risk of corporate social responsibility. Second, in the case of consumers attach great importance to social responsibility, corporate social responsibility can bring competitive advantage to the enterprise [27] [28] . Third, as mentioned earlier, good environmental performance can provide enterprises with higher management quality and reputation, faster cash flow and lower transaction costs, thereby boosting corporate value [13] [24] [26] . So we make the following assumptions:
H2: There is no significant difference in market excess returns between green funds and conventional funds.
Sample Selection and Model Building
Sample Selection
The green fund, which is defined in this paper, is the open funds whose name or investment standards including key words of "environmental protection", "green", "low carbon", "sustainable", "new energy", "low carbon", "ecology" and "environment". Because the first set of green funds-HSBC Jinxin low carbon pioneer stock securities investment fund was established in June 2010, so this sample period covers the period of 2010 to 2016. Besides, the fund holding ratio is greater than 75%. The funds included are active funds, that is, filter out the passive index funds. We choose all of China's open-end fund from 2010 to 2016 screening out the proportion of less than 0.75 or index funds to get 1051 funds, including 1023 non-green funds, 28 green funds. This sample is the matching sample of this article. The size of the fund, age, type of investment, monthly rate of return data from the Risi Financial Research Database (RESSET). Rui Si database founded by the Beijing JuyuanRui Si Data Technology Co., Ltd., covering stocks, foreign exchange, bonds, futures, funds, macro statistics, industry statistics and other data. Enterprise industry data from the CSMAR database, environmental performance data from the annual report of the enterprise manual collection.
Variable Construction
The research variables include fund environmental performance, fund financial performance, fund size, fund age, fund investment type, enterprise industry attribute, enterprise sewage charges, enterprise environmental investment, riskfree interest rate, market factors, scale factors, value factors, and momentum factors ( Table 2 ).
Fund Environmental Performance Evaluation
This paper draws on the practice of Ghoul and Karoui [29] , builds the fund's environmental performance according to the environmental performance of the fund held by the fund: where w i,j,t represents the share of stocki at the end of year t in fund j; N j,t represents the number of shares held by fund j at the end of year t; EP i,t represents environmental performance of stock i at the end of the year.
As there is not unified environmental performance score in China, we try to evaluate the environmental performance of enterprises according to government regulations or previous literature, and then calculated according to formula (1) to obtain the fund environmental performance.
1) Enterprise industry-weighted fund environmental performance In this paper, the company's environmental performance measurement first reference to the 2008 published "listed companies environmental verification industry classification management list" and the China Securities Regulatory Commission 2012 edition of "listed companies industry classification guidelines", which divided enterprises into heavily polluting industries and non-polluting industries. The "List of Management Regulations on Environmental Protection Industry of Listed Companies" states that the heavily polluting industries include thermal power, steel, cement, electrolytic aluminum, coal, metallurgy, building materials, mining, chemical, petrochemical, pharmaceutical, light industry (brewing, paper making, Textile and tanning. The industry attribute can 
where w i,j,t represents the share of stock i at the end of year t in fund j; N j,t represents the number of shares held by fund j at the end of year t; Indu i,t represents stock i at the end of the year t industry, 1 if it is in heavy polluting industry, else is 0.
2) Environmental performance of the enterprise's environmental protection investment Second, based on Li Wenjing and Lu Xiaoyan [20] , we use the environmental protection-related debit increase in construction from the company's annual report to measure the company's environmental long-term performance, including environmental management, sewage treatment, environmental design and energy conservation, waste recycling.
According to the Formula (1), fund environmental performance EP 2 :
where w i,j,t represents the share of stock i at the end of year t in fund j; N j,t represents the number of shares held by fund j at the end of year t; epi i,t represents the expenditure of stock i at the end of the year t. 
where w i,j,t represents the share of stock i at the end of year t in fund j; N j,t represents the number of shares held by fund j at the end of year t; sewage i,t represents the sewage charges of stock i at the end of the year t.
Fund Financial Performance
Based on Carhart [30] , this paper uses the four-factor model to measure the financial performance of the fund. The mathematical expression of the four-factor 
Matching Variables
Based on Mallin et al. [31] and Gregory et al. [32] , this paper chooses the size of the fund, the date of fund establishment, and the type of fund investment as matching criteria. The matching method can eliminate the characteristics of the green fund to a certain extent.
First, the size of the fund. Mallin et al. [31] pointed out that the size of the fund has a significant impact on the financial performance of the Green Fund.
Gregory et al. [32] argue that the Green Fund is more willing to invest in smaller companies.
Second, the fund age. Fund age is the age of the fund as of December 31.
Third, the type of fund investment. Gregory et al. [32] pointed out that even the same size and age of funds, the type of investment is different. Luther et al. [33] pointed out that social responsibility funds are more inclined to choose less diverse companies.
Test Method-Propensity Score Matching
First, we enter the PSM first stage regression. We use the following log it regression model (model 1) to calculate the propensity score to pair. 
where ( )
is the processing effect of i. Because it is a random variable, so
we are concerned about its expectations, that is "ATT":
Thirdly, this paper takes k nearest neighbor matching to match. Since the propensity score calculated by model (5) Let P i and P j be the inclination values of the intervention group and the members of the control group, respectively. I0 and I1 are the set of control group and intervention group members respectively. The nearest neighbor 1:n matches means that for each intervention member i, n members are found to fall d(P i ), d(P i ) is the distance between the intervention group and the control group:
When the distance between the intervention group and the control group is less than d(P i ), the control group is regarded as the successful matching object of the intervention group. At this point we can calculate the estimated value of ATT:
ATT variance is:
The difference between ATT and the variance is obtained, and the difference between the matching group and the control group can be obtained.
Empirical Results and Analysis
Green Fund Environmental Performance
First, we uses the logit model to estimate propensity score. In Table 3 , we can see whether it is green fund is not significant correlated with the investment type, and positively correlated with the initial size of the fund at the 5% significance level, And negatively correlated with fund age the significance level of 5% we use 28 green fund to match 140 non-green fund with the ratio of 1: 5. Table 4 shows the change in sample characteristics before and after matching. The size of the green fund and the non-green fund before the match was 37.2%, positive at the 10% significance level. After the match the deviation rate dropped to −0.6%, which was statistically no longer significant. The age of the fund before the match was −33.4%, which was significantly negative at the 10% significance level. After the match the deviation rate dropped to −0.8%, which was statistically no longer significant. The investment type was 13.6% before matching, and decreased to −4.6% after matching, which was not statistically significant. There was no significant difference in the scale, age and investment type between the green fund and the non-green fund after matching. Figure 1 shows the nuclear density function diagram of the green fund group and non-green fund group before and after matching. Obviously, there is a significant difference between the green fund and the non-green fund before matching. After matching, the nuclear density function graph between the two 
Green Fund Financial Performance
The fund yield data for this paper are the monthly sequence values for a total of 78 months from July 2010 to December 2016. It can be seen that the average yield of green funds is higher than non-green fund in Table 6 in numerical.
Due to the time series data, we first do unit root test, see Table 7 . The test shows that the time series are stable. Table 8 lists the regression results for the four-factor model. From the table we can see that the green fund intercept item is 0.0043, but it is not statistically significant, that is, the green fund exceeds the market average return, but not significant. The fund risk factor (MKT) of the green fund is 0.7383, which is positive at the 1% significance level, indicating that the green fund has a significant positive correlation with the overall market trend, and the volatility is less than the market. The value of the green fund (hml) is −0.4710, negative at the 1% significance level, indicating that the investment performance of the green fund is mostly affected by the trend of high growth stocks. The momentum factor (umd) of the green fund is 0.1558, which is positive at the 1% significance level, indicating that the green fund has a significant positive correlation with the high yield stock. Non-green intercept item is −0.0017, but it is not statistically significant, that is non-green fund is below the average market returns, but this difference is not significant. The non-green fund market risk factor (MKT) is 0.8339, which is positive at the significant level, indicating that the green fund has a significant positive correlation with the overall market trend, and its volatility is less than the market. The Green Fund size factor (SMB) is 0.1468, which is positive at a1% significance level, indicating that non-green funds are more susceptible to small-cap stocks. Non-green fund value factor (hml) is −0.3362, negative at 1% level of significance, indicating that non-green fund investment performance mostly by the impact of high-growth stocks. The non-green fund's momentum factor (umd) was 0.0603, which was positive at the 1% significance level, indicating that the non-green fund as a whole was positively correlated with the trend of high-yield stocks.
Further using Suest test method, we compare the green fund and non-green fund four factors model coefficient difference. We can see that the difference between the green fund and the non-green intercept is 0.0054, which is positive at the 1% significance level, indicating that the green fund's market returns is higher than the non-green fund, that is, the financial performance of the green fund better than non-green funds. In addition, there is no significant difference between the green fund and the non-green fund in the market factors, the scale factor and the value factor, which shows that there is no significant difference between the green fund and the non-green fund in the above factors. In the momentum factor, the green fund is higher than the non-green fund 0.0955, positive at the 1% significance level, indicating that the green fund is more likely to be affected by the high-yield stock trend than the non-green fund.
Robustness Test
Green Fund Environmental Performance
We use nuclear matching and radius matching method to do robust test. as shown in Table 9 and Table 10 , it was found that the green fund not only selected the industry's industry, but also chose the enterprises with better long-term environmental performance. The results are consistent with the previous text.
Green Fund Financial Performance
We use the Jensen index and the three-factor model to test the financial performance of funds, as shown in Table 11 and Table 12 . The results show that the difference between the green fund and the non-green intercept term is still positive at the 1% significance level, indicating that the green fund's market excess returns are higher than non-green funds. The results are robust.
Conclusion
This paper compares the environmental performance and financial performance Y. Yuan Open Journal of Business and Management 2) The market excess return of green fund is higher than non-green fund, indicating that the green fund financial performance is superior to non-green fund. In addition, there is no significant difference between the green fund and the non-green fund in the market factors, the scale factor and the value factor, which shows that there is no significant difference between the green fund and the non-green fund in the above risks.
The findings of this paper have the following two aspects contributions: first, the findings of this article enriched the literatures of green funds from the Chinese market on the green fund research; second, this is the first empirical study of Chinese green funds, providing the evidence that Chinese green fund is much greener than non-green fund and achieves higher market returns.
